INTRODUCTION
Chronic expanding hematoma is a clinicopathologic entity that is characterized by its increasing size over one month after the initial event of hemorrhage (1) . It may resemble malignant neoplasm for its large size, and slow but progressive enlargement (1) . Chronic expanding hematoma may occur in various locations, and several studies have sporadically reported that it occurred in the soft tissue, sinonasal cavity, brain and lung, as well as rarely in the adrenal gland (2) (3) (4) (5) (6) (7) (8) (9) .
Here, we present a case of chronic expanding hematoma, which occurs in the adrenal gland mimicking a hemangioma on multiphase CT, and review the relevant literature on this rare lesion.
CASE REPORT
A 57-year-old man was admitted to our hospital complaining of epigastric fullness and abdominal distension in the left upper quadrant area for two months. He performed coronary artery bypass graft nine years ago for unstable angina and he had been taking aspirin after this procedure. He had also been treated with medication for hypertension and diabetes mellitus. Physical examination showed a more than palm-sized, hard mass without tenderness in the left upper quadrant of the abdomen.
Laboratory findings were all in normal range, including the 24hour urine catecholamine and serum aldosterone level, platelet number, prothrombin time and activated partial thromboplastin time. Multiphase CT was performed 40 and 70 seconds after the contrast injection to obtain the hepatic arterial and portal venous phase images. Unenhanced CT scans showed a well-defined, ellipsoid mass with heterogeneous attenuation between the spleen and left kidney in the left side of the retroperitoneum, measuring 20 cm in its maximal diameter ( Fig. 1A ). Calcification or macroscopic fat was not present within the mass. Contrast-enhanced CT scans showed several enhancing foci of irregular and frond-like shape in the peripheral portion of the showed a well-demarcated, round mass with yellow-tan, measuring 22 cm in dimension. The cut surface of the mass contained blood and friable hemorrhagic blood clots, and showed white-tan fibrotic wall peripherally ( Fig. 1E ). Microscopically, the central area of the mass was full of organized blood clots.
The fibrotic wall of the mass consisted of granulation tissue and residual adrenal cortical tissue ( Fig. 1F ). It did not contain any neoplastic cells. Considering these pathologic findings and its clinical expanding nature over one month, the final diagnosis was determined as chronic expanding hematoma. A. Unenhanced CT scan shows a well-circumscribed ellipsoid mass with heterogeneous attenuation in the left retroperitoneal area. B. Axial CT scan obtained during the hepatic arterial phase reveals that several strong enhancing foci of irregular shape are seen in the periphery of the mass. C. Axial CT scan obtained during the portal venous phase demonstrates that strong enhancing foci increase in extent progressively, and some of them seem to arise slightly inside from the periphery of the mass. D. On the coronal reformatted image, the huge mass shows the same enhancement pattern as that of Fig. 1C more clearly. Note that the mass is compressing the left kidney downward, and the left renal artery (black arrow) and vein (white arrow) are stretched, resulting in delayed excretion of the left kidney in contrast to the right kidney. E. Gross specimen of the mass reveals smooth fibrotic wall and large hemorrhagic blood clots. As is known, this pattern of enhancement was similar to those of adrenal hemangioma (10) . Besides, adrenal neoplasms accompanying a hemorrhage, such as pheochromocytoma, adenoma, adrenocortical carcinoma, and hemorrhagic metastases can be included in the differential diagnoses, because these neoplasms contain both hemorrhagic components, centrally and variously, enhancing tumor component peripherally. In addition, retroperitoneal gastrointestinal stromal tumor and angiosarcoma are also needed to be included in the differential diagnoses. We also misdiagnosed our case as adrenal hemangioma before surgery. As shown in our case, differentiation between hemangioma and chronic expanding hematoma is most difficult, and their enhancement pattern seemed to be somewhat different. Hemangioma usually shows globular or nodular peripheral enhancement, because peripheral vascular spaces are filled with contrast material first during the hepatic arterial phase, whereas chronic expanding hematoma may demonstrate both central and peripheral enhancement of irregular shape depending upon the distribution and shape of the granulation tissue (4, 10) . Our case also showed peripheral enhancement of irregular and frond-like shape, some of which arose slightly inside from the periphery of the mass. Based on these CT findings, our case seems more likely to be chronic expanding hematoma rather than hemangioma.
DISCUSSION
In conclusion, we describe a rare case of chronic expanding hematoma in the adrenal gland, which is difficult to diagnose preoperatively, unless it is acknowledged and suspected. Despite its rarity, chronic expanding hematoma needs to be included in Chronic expanding hematoma is a term proposed by Reid et al. (1) . It is characterized by a persistent hematoma that increases in size for more than one month after initial bleeding, no neoplastic cell on pathologic examination, and no bleeding tendency. The expanding nature of the hematoma is speculated to be caused by the irritation effects of blood and its breakdown products, which induces exudation and bleeding from capillaries in the granulation tissues (1) .
Adrenal hematomas show variable CT findings according to the age and clinical condition of patients, presence of underlying adrenal lesions, and age of hematomas (2) . According to the age of hematoma, acute to subacute hematomas (less than 7 weeks after onset) usually appear as a homogeneously high-attenuation mass with round or oval shape on the unenhanced CT scans, and show no definite enhancement on the contrast-enhanced CT scans (2) . Chronic hematoma appears as a mass with homogeneous or heterogeneous attenuation on the unenhanced CT scans and various enhancement patterns on the contrast-enhanced CT scans (2) (3) (4) (5) (6) .
In addition, Hoeffel et al. (3) reported that spontaneous adrenal hematomas showed no contrast enhancement in four of the five patients, and thin, peripheral rim-enhancement in the remaining one due to neovascularization of fibrous capsule. These hematomas were old and organized on pathological findings. Yamada et al. (4) reported that chronic expanding hematoma in the adrenal gland showed heterogeneous enhancement, both peripherally and centrally, at the hepatic arterial phase and gradual spread of contrast material at the portal venous phase of dynamic CT. These CT findings were similar with those of our case in that our case showed enhancing foci of irregular and frond-like shape peripherally at the hepatic arterial phase and gradual centripetal enhancement at the portal venous phase. In retrospective review, some of the peripheral enhancing foci seemed to arise slightly inside from the periphery of the mass, particularly on the portal venous phase and coronal reformatted images (Fig. 1D ).
